Encapsulation Of Ag Nanoparticle-Carbon Composite And Enhancement Of Visible Light ZnO Nanorods Photodiode by Rajamanickam, Suvindraj et al.
                                           5th Meeting of Malaysia Nitrides Research Group (MNRG 2020) 






ENCAPSULATION OF Ag NANOPARTICLE-CARBON 
COMPOSITE AND ENHANCEMENT OF VISIBLE 






Suvindraj Rajamanickam1,*, Sabah M. Mohammad1,*, Z. Hassan1, Aminu Muhammad1,2,  
E.A. Kabaa1 
 
1Institute of Nano Optoelectronics Research and Technology (INOR), Universiti Sains 
Malaysia (USM), 11800 Penang, MALAYSIA.  
2Department of Physics, Sule Lamido University Kafin-Hausa, Jigawa State, NIGERIA. 
 
*Corresponding Author: gazers22@gmail.com, sabah@usm.my 
 
 
ABSTRACT- In this paper, the effect of encapsulating silver nanoparticles (Ag NPs)-
carbon composite onto zinc oxide (ZnO) nanorods (NRs) hydrothermally grown on silicon 
substrate is characterized and its photodiode performance studied. The composite was 
dissolved in acetone and drop casted onto ZnO NRs and the samples are baked on a hot plate. 
FESEM imaging was done and shows the top part of ZnO NRs coated with the composite 
and EDX testing shows the component are made of carbon as the majority and Ag the 
minority component. Transmission electron microscopy (TEM) shows the Ag-NPs embedded 
into the carbon coating. Photoluminescence (PL) spectra shows slight peak broadening of the 
ZnO main peak at 378 nm. Photodiode measurements shows the encapsulated nanorods has 
reduced photoresponse to UV light (395 nm) but more responsive to visible light (460 nm) 
due to creation of new energy states inside the band gap of ZnO. 
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